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(54) TiUe: ARRANGEMENT IN A SNOWMOBILE EQUIPPED WITH AN APPARATUS FOR INTENSIFYING STEERING 
(57) Abstract 

The invention relates 
to an arrangement in a 
snowmobile equipped 
with an apparatus for 
intensifying steering, which 
intensifying apparatus 
consists of the ski (1) of 
the snowmobile, which 
comprises a drum (3) 
rotated by means of 
actuators (2), the drum 
forming at least a part of 
the bearing surface (4) of 
the ski (1), the rotation 
axis (5) of the drum (3) 
being fitted with bearings 
in such a way that when 
the drum (3) rotates, the 
circumferential surface 
(6) of the drum moves 
transversely with respect 
to the longitudinal axis 
of the ski (1), and which 
drum (3) is provided with 
one or more ridges (8, 
8') protruding from its 
circumferential surface (6), 
the ridges being essentially 
parallel with the rotation 

axis (5) of the drum (3). The drum (3) is provided with one or more locking means (20) preventing the rotation of the drum (3) the 
locking means being arranged to lock the drum (3) into a predetermined position when the apparatus for intensifying steering is not used 
and, correspondingly, to allow the drum (3) to rotate when the apparatus for intensifying steering is used. 
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Arrangement in a snowmobile equipped with an apparatus for intensifying 
steering 

The invention relates to an arrangement in a snowmobile equipped with an 
5 apparatus for intensifying steering, which intensifying apparatus consists of the 
ski of the snowmobile, which comprises a drum rotated by means of actuators, 
the drum forming at least a part of the bearing surface of the ski, the rotation 
axis of the drum being fitted with bearings in such a way that when the drum 
rotates, the circumferential surface of the drum moves transversely with re- 
10 spect to the longitudinal axis of the ski, and which drum is provided with one or 
more ridges protruding from its circumferential surface, the ridges being essen- 
tially parallel with the rotation axis of the drum. 

The type of snowmobile mentioned above, which is equipped with an appara- 

15 tus for intensifying steering, is known from the Finnish patent 102364 (Vuolle- 
Apiata). In this known solution, the starting point was to ensure proper turning 
capabilities of the snowmobile in all possible conditions. Especially on hard 
and icy surfaces, the turning capabilities of a snowmobile are known to be very 
poor and the turning radius usually becomes extremely large. In the known 

20 solution, this problem has been eliminated by attaching a rotatable drum to the 
ski, by means of which drum is effected lateral movement of, the ski on hard 
surfaces. The rotatable drums have eliminated the said problem concerning 
turning capabilities as such, but at the same time compromises have had to be 
made as far as normal driving with the snowmobile is concerned. Problems are 

25 especially the considerable weight of the drums and, on the other hand, the 
snowmobile's impaired advancing capacity when driving in the conventional 
manner, that is, when the intensifying apparatus is not used, because compro- 
mises have had to be made in the optimal design of the ski due, on the one 
hand, to the structura rotating freely during normal operation of the drum and, 

30 on the other, to the rotation-symmetrical design of the drum. 

The object of the invention is to eliminate the said defects in the known struc- 
ture. 
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This object is achieved by means of the arrangement relating to the invention, 
of which arrangement it is characteristic that the drum is provided with one or 
more locking means preventing the rotation of the drum, the locking means 
being arranged to lock the drum into a predetermined position when the appa- 
5 ratus for intensifying steering is not used and, correspondingly, to allow the 
drum to rotate when the apparatus for intensifying steering is used. 

The solution relating to the invention makes it possible for one of the ridges to 
extend through the bottom of the ski, corresponding to the conventional bottom 

10 iron of the ski, when the drum is locked. The arrangement may also be such 
that only one ridge is designed and made to be such that it will withstand the 
strains occurring in normal driving of the snowmobile. In such a case, locking 
is arranged to take place only when the said ridge is at the desired point. Other 
ridges can be made structurally weaker and thus lighter. It should, however, be 

15 noted in particular that in the arrangement relating to the invention, a fully 

satisfactory solution may in some cases be achieved by using only one ridge 
per drum. 

Irrespective of the number of ridges, in this case, the normal shape of the 
20 bottom of the ski is then very nearly achieved. Another preferred embodiment 
of the invention comes even closer to the normal shape of the bottom of the ski 
in which it has been arranged that in at least one locking position of the drum, 
that part of the drum which forms a part of the bearing surface of the ski is 
designed to substantially correspond to the shape of the bottom of the ski. 

25 

The invention is described in greater detail in the following with reference to 
the appended drawings, in which 

Figure 1 shows a diagrammatic side view of a snowmobile equipped with 
30 prior art apparatus for intensifying steering. 

Figure 2 shows a section along line ll-il of Figure 1. 
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Figure 3 shows a diagrammatic side view of a ski provided with the ar- 
rangement relating to the invention. 

Figure 4 shows a section along line IV-IV of Figure 3. 

5 

Figure 5 shows a section according to Figure 4 when the drum is in the 
unlocked position. 

Both skis of the snowmobile shown diagrammatically in Figures 1 and 2 are 
10 provided with a drum 3 known from the prior art which is rotatable by means of 
an actuator 2, most conveniently by means of an electric motor 2. The drum 3 
forms at least a part of the bearing surface 4 of the ski 1 . The rotation axis 5 of 
the drum 3 is fitted with bearings in such a way that when the drum 3 rotates, 
the circumferential surface 6 of the drum moves transversely with respect to 
15 the longitudinal axis of the ski 1 . 

The drum 3 is fitted with bearings to the ski 1 or a supporting structure 7 of the 
ski. 

20 The drum 3 is provided with ridges 8 protruding from its circumferential surface 
6, which ridges are essentially parallel with the rotation axis 5 of the drum 3. In 
different positions of the drum 3, at least one ridge 8 extends at least partly 
through the bottom 4 of the ski 1 each time. 

25 The actuator of the drum 3 consists of an electric motor 2 arranged inside the 
drum 3. The electric motor 2 is fixed to the end of a shaft 9 which is concentric 
with the rotation axis 5 of the drum 3 and arranged non-rotatably with respect 
to the ski 1 . The motor 2 rotates shaft 10 by means of a gear reducer, the said 
shaft in turn rotating the drum 3. At its rear end, the drum 3 is fitted with bear- 

30 ings on shaft 9 and at its front end on shaft 10 extending from the drum 3 to the 
supporting structure 7 of the ski 1 . In the solution shown in the drawing, the 
main part of the supporting structure 7 is formed by the casing surrounding the 
drum 3 from above. 
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The snowmobile is normally steered by turning the handlebar but if it is desir- 
able to turn the snowmobile quickly on a hard base, for example on an icy 
surface, one of two switches 1 1 is pressed, whereby the drums 3 begin to 
rotate in the direction in question. Similarly, when the other switch 1 1 is 
5 pressed, the drums 3 will rotate in the opposite direction. 

Figures 3 to 5 show an exemplifying embodiment of the arrangement relating 
to the invention. In Figures 1 to 5 are used the same reference numerals for 
corresponding parts. 

10 

The drum 3 shown in Figures 3 to 5 may be fitted with bearings in the manner 
disclosed in connection with Figures 1 and 2. In the example shown in Figures 
3 to 5, the actuator 2 rotating the drum 3, for example, via a chain 21 is ar- 
ranged outside the drum 3, but the actuator 2 may obviously also be inside the 
15 drum 3. The actuator 2 is preferably comprised of a battery-driven screwdriver 
or the like. 

The essential aspect of the arrangement relating to the invention is that the 
drum 3 is provided with a locking member 20 which prevents the rotation of the 
20 drum 3. The locking member is arranged to lock the drum 3 into a predeter- 
mined position when the apparatus for intensifying steering is not used and, 
correspondingly, to allow the rotation of the drum 3 when the apparatus for 
intensifying steering is used. 

25 In practice, as a locking member 20 may act, for example, a locking solenoid, 
which is solidly fitted to the ski 1 . On the circumference of the drum 3 is ar- 
ranged a recess or groove 22 for the locking solenoid 20 at such a point that 
when the drum is in a predetermined position, the locking pin 23 of the locking 
solenoid 20 can penetrate into the recess or groove 22 and prevent the drum 3 

30 from rotating. There may be one or more locking points. 

The operation of the locking solenoid 20 is preferably arranged in such a way 
that when the apparatus for intensifying steering is used, the locking solenoid 
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20 pulls the locking pin 23 out of the recess or groove 22 and, correspond- 
ingly, when the apparatus for intensifying steering is not used, the locking 
solenoid 20 releases the locking pin 23, whereby, due to the effect of a spring 
(not shown) inside the locking solenoid 20, the said pin is pushed against the 
5 outer circumference of the drum 3. Since the drum 3 is able to move freely 
during driving, the drum is rotated after a very short driving distance into such 
a position that the locking pin 23 penetrates into the recess or groove 22 and 
thus prevents the drum from rotating until the apparatus for intensifying steer- 
ing is again used. 

10 

The drum 3 and the ridges 8, & on it are dimensioned in such a way that when 
the drum 3 rotates, the ridges 8, 8\ corresponding to a conventional bottom 
iron of the ski 1 , extend in turn through an opening made for the drum 3 on the 
bottom of the ski 1 . 

15 

The locking position or locking positions of the drum 3 must be selected in 
such a way that one of the ridges 8, 8' is placed into a position corresponding 
to the conventional bottom iron of the ski 1 when the drum is locked. Since, 
however, extremely strong forces and strains are exerted on the bottom iron of 
20 the ski, it is advantageous to arrange only one ridge 8' to meet the require- 
ments set on the bottom iron and to arrange for locking to take place only 
when the said ridge 8' is at the desired point. This means that the other ridges 
can be made of a substantially weaker material, thus making the drum as a 
whole essentially lighter. 

25 

Although already by the fact that the drum 3 is locked in such a way that any of 
the ridges 8, 8' is in a position corresponding to the conventional bottom iron 
can very nearly be accomplished the original shape of the bottom of a ski 1 it 
is, however, most preferable to arrange so that, in at least one locking position 
30 of the drum, that part of the drum which forms a part of the bearing surface 4 of 
the ski is designed to correspond substantially to the shape of the ski bottom. 
This solution results in the drum 3 in practice not affecting the normal opera- 
tion of the ski 1 at all. 
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The invention is described above with reference to only one of its preferred 
exemplifying embodiments. It should, however, be noted that the invention can 
be modified in various ways which means that, for example, the drum 3 as a 
whole can be designed in such a way that it will form a ski 1 already as such. 



JNSDOCID: <WO 0061 431 A1_l_> 



WO 00/61431 



PCT/FIOO/00315 



7 

Claims 

1. An arrangement in a snowmobile equipped with an apparatus for intensify- 
ing steering, which intensifying apparatus consists of the ski (1) of the snow- 

5 mobile, which comprises a drum (3) rotated by means of actuators (2), the 
drum forming at least a part of the bearing surface (4) of the ski (1 ), the rota- 
tion axis (5) of the drum (3) being fitted with bearings in such a way that when 
the drum (3) rotates, the circumferential surface (6) of the drum moves trans- 
versely with respect to the longitudinal axis of the ski (1), and which drum (3) is 

1 0 provided with one or more ridges (8. 8') protruding from its circumferential 

surface (6), the ridges being essentially parallel with the rotation axis (5) of the 
drum (3), characterised in that the drum (3) is provided with one or more 
locking means (20) preventing the rotation of the drum (3), the locking means 
being arranged to lock the drum (3) into a predetermined position when the 

15 apparatus for intensifying steering is not used and, correspondingly, to allow 
the drum (3) to rotate when the apparatus for intensifying steering is used. 

2. An arrangement as claimed in claim 1 , characterised in that in at least one 
locking position of the drum (3) the ridge (8, 8') is arranged, corresponding to a 

20 conventional bottom iron of the ski (1 ), to extend at least partly through an 
opening made for the drum (3) on the bottom of the ski (1 ). 

3. An arrangement as claimed in claim 1 or 2, characterised in that in at least 
one locking position of the drum (3), that part of the drum (3) which forms a 

25 part of the bearing surface (4) of the ski (1 ) is designed to substantially corre- 
spond to the shape of the bottom of the ski (1 ). 

4. An arrangement as claimed in claim 1 , characterised in that the drum (3) 
forms the ski (1). 
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The invention relates 
to an arrangement in a 
snowmobile equipped 
with an apparatus for 
intensifying steering, which 
intensifying apparatus 
consists of the ski (1) of 
the snowmobile, which 
comprises a drum (3) 
rotated by means of 
actuators (2), the drum 
forming at least a part of 
the bearing surface (4) of 
the ski (1), the rotation 
axis (5) of the drum (3) 
being fitted with bearings 
in such a way that when 
the drum (3) rotates, the 
circumferential surface 
(6) of the drum moves 
transversely with respect 
to the longitudinal axis 
of the ski (1), and which 
drum (3) is provided with 
one or more ridges (8, 
8 ') protruding from its 
circumferential surface (6), 
the ridges being essentially 
parallel with the rotation 

axis (5) of the drum (3). The drum (3) is provided with one or more locking means (20) preventing the rotation of the drum (3) the 
locking means being arranged to lock the drum (3) into a predetermined position when the apparatus for intensifying steering is not used 
and, correspondingly, to allow the drum (3) to rotate when the apparatus for intensifying steering is used. 
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